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	𝑃(𝑟,𝑡)= ​𝑁/4  𝜋 𝐷 𝑡 ​𝑒↑− ​​𝑟↑2 /4𝐷𝑡  =𝑁⋅ ​1/√⁠4𝜋𝐷𝑡   ​𝑒↑− ​​𝑥↑2 /4𝐷𝑡  ⋅ ​1/√⁠4𝜋𝐷𝑡  ​𝑒↑− ​​𝑦↑2 /4𝐷𝑡  ,	
	
where	𝑟 =√⁠​𝑥↑2 + ​𝑦↑2  	is	the	distance	from	the	origin.		Note	that	(2)	depends	on	𝑥 and 𝑦 
independently	through	the	two	normal	distribu4ons,	each	with	variance	​𝜎↑2 = 2𝐷𝑡.	
	
The	mean	square	expecta4ons,	〈 ​𝑥↑2 〉, 〈 ​𝑦↑2  〉,	for	the	two	coordinates	grow	linearly	with	𝑡,	
that	is	〈 ​𝑥↑2 〉, 〈 ​𝑦↑2 〉= 2𝐷𝑡	
	
because	the	density	func4on	can	be	wriMen	as	the	product	of	two	independent	Normal	




















2.  Algorithmic	Skill:	Solve	the	PDE	for	diffusion	​𝑢↓𝑡 =𝐷​𝑢↓𝑥𝑥 ,  0<𝑥<𝑙,  −∞<𝑡<∞,  𝑘>0	𝑢(𝑥,0)=𝑓(𝑥),  𝑢(0,𝑡)=0,  𝑢(𝑙,𝑡)=0 	
3.			Construct	a	Concept:	Provide	5	examples	of	diffusion	or	random	mo4on	in	nature.	
4.			Algorithmic	Skill:	From	the	given	data,	es4mate	the	diffusion	coefficient.	
5.			Comprehension	and	Communica4on:	Explain	the	behavior	of	the	brine	shrimp	based	on						
the	data	provided.	
Displacement	of	brine	shrimp	over	4me	
Distance	of	brine	shrimp	from	a	center	point	over	4me	
